In 2007, a task-shifting strategy through which a nurse, in collaboration with a community pharmacist, could start a healthy woman on hormonal contraception without a medical consultation was implemented in the province of Quebec. The purpose of this study was to identify factors associated with the 1) implementation of this new practice by nurses, 2) delay of implementation and 3) intensity of the practice. A validated questionnaire based on Rogers' theory of the diffusion of innovation was sent by postal mail or internet to all nurses that had successfully completed training in hormonal contraception since 2007, were registered at the College of nurses of Quebec and currently worked as nurses. The questionnaire was completed by 745 nurses between November 2011 and March 2012 for a response rate of 26.6%. Results show that implementation of this new nursing practice was more successful when nurses had a high degree of cosmopoliteness, they perceived the new practice as simple, they worked in youth clinics and if health organizations where they worked were open to innovation, had low centralized decision-making and organizational slack. Various attributes of innovation, diffusion networks and characteristics of the organizations also explained intensity of the new practice. The findings suggest new avenues to simplify and scale up this strategy for use in other health organizations.
INTRODUCTION
In the most recent Canadian Contraception Study (Black, et al., 2009) , 65.3% of sexually active women reported that they always used a method of contraception in the past 6 months. The Enquête québécoise sur la santé de la population (Cazale & Leclerc, 2010) found that 67% of sexually active women usually used contraception in the past 12 months. In 2006, the rate of induced abortion in Quebec was estimated to be the fourth highest in Canada after the Yukon, North-West Territories and Nunavut (Statistics Canada, 2010) . It is known that limited access to effective contraception is associated with higher rates of unplanned pregnancies (Bertrand, Hardee, Magnani, & Angle, 1995; Welsh, Stanback, & Shelton, 2006) .
We also know that in Quebec, in 2006, effective hormonal methods of contraception were available only on medical prescription. In addition, many women find it a challenge to access physician care. (Gladu, 2007; Traoré & Cazale, 2008) and this proportion was still at 21% in -2011 (Dubé-Linteau, Pineault, Lévesque, Lecours, & Tremblay, 2013 . Women aged 15-24 -the demographic with the highest abortion rates (Statistics Canada) -were the most affected in that 32% in 2003 (Traoré & Cazale) and 26% in 2010 -2011 did not have access to a family physician.
In this context, the concept of task-shifting, described by the World Health Organization (WHO, 2009b) as a process of delegation or shifting of some tasks to less-specialized health workers, is a highly appealing approach to increase access to contraceptive use (World Health Organization & UNAIDS, 2007) . By reorganizing the workforce, task-shifting is expected to ease bottlenecks in service delivery and make more efficient use of existing human resources (World Health Organization & UNAIDS) .
Although the term ''task-shifting'' is relatively new, the concept had been applied for decades in family planning programs (Janowitz, Stanback, & Boyer, 2012) . A 1968 study compared the practice of intrauterine devices (IUD) insertion by physicians and nurses and found identical performance by both groups (Vaillant, Cummins, Richart, & Barron, 1968) . Indeed, most of studies conducted thereafter in developing and industrialized countries demonstrated the safety and efficacy of interventions such as providing hormonal contraceptives, prenatal and postnatal care, inserting IUDs and performing deliveries, C-sections and surgical abortions, when delivered by various non-physician health workers (community health workers, nurse assistants, etc.) (Armstrong & Stover, 1994; Aziz & Osman, 1999; Farr, Rivera, & Amatya, 1998; Eren, Ramos, & Gray, 1983; Gardner et al., 2008; Harper, Balistreri, Boggess, Leon, & Darney, 2001; Hoke, et al., 2012; Jejeebhoy, et al., 2011; Lassner, et al., 1995; Mullany, et al., 2010; Parsons et al., 2013; Stanback, Mbonye, & Bekiita, 2007; Warriner, et al., 2006; Warriner, et al., 2011) . An increase in the number of providers can lead to significant gains in contraceptive use and may also free up the time of higher-level providers thus allowing them to handle more complex cases (Janowitz, Stanback, & Boyer, 2012; Mwaikambo, Speizer, Schurmann, Morgan, & Fikree, 2011) . In line with these studies and WHO recommendations, the province of Quebec passed Bill 90, in 2002, allowing task-shifting between different categories of health professionals (Gouvernement du Québec, 2002) . The first provincial application of this law was the Quebec model of Collaborative Agreement in Hormonal Contraception (CAHC) through which a nurse, in collaboration with a community pharmacist, can start a healthy woman on hormonal contraception (i.e., combined oral contraceptives, contraceptive patch and ring, progestin only pills or injectable contraceptives) without a medical consultation (Ordre des infirmières et infirmiers du Québec, 2007b) . The model of CAHC was developed jointly by the College of physicians (CMQ), the College of nurses (OIIQ) and the College of pharmacists (OPQ), with the collaboration of the National Institute of Public Health (INSPQ) and the Ministry of Health and Social Services of Quebec (MSSS) (Guilbert, Ménard, Mercier, & Caron, 2007) .
The first Quebec model of CAHC was launched in 2007 (Ordre des infirmières et infirmiers du Québec, 2007b) . It allowed nurses and pharmacists to start women on hormonal contraception for a period of 6 months. In practice, for instance, if a 16-year-old adolescent needs hormonal contraception, she can visit her school nurse who will evaluate her health, give her counseling on all contraceptive methods, verify her contraindications to the desired contraceptive method, check her body mass index and blood pressure (a pregnancy test may also be performed if necessary). A woman with an absolute or relative contra-indication is referred to a physician. However, for all other cases, nurses tailor their counseling to the chosen contraceptive method. The nurses then, sign a ''liaison form'' (prescription-like form) with the name of the recommended contraceptive and gives it to the woman. The liaison form is linked to the health centre where the nurse works and includes the name and telephone number of a collaborating physician who can be contacted for questions or clarifications. Then, the woman goes to the pharmacy of her choice and hands on the liaison form to the pharmacist, who will check the pharmaceutical profile of the woman and give her the contraceptive drug for a period of 6-months. Within that period, the woman is expected to obtain prescription renewal from a physician.
Because of various legal constraints and with the aim of promoting interdisciplinary collaboration, the CMQ requires physicians of each health care organization or clinic to adopt their own independent local CAHC in compliance with the provincial model. The provincial model serves as a guide that can be adapted locally. Therefore, in every local Health and Social Service Organization (so called CSSS -94 CSSS in the province of Quebec), physicians must agree to shift this new task to nurses and then agree on the content of their own local CAHC including the designation of responding physicians. Nurses usually targeted by local CAHCs in CSSSs are those working in schools, youth clinics, maternal and child health clinics, family planning clinics and outpatient clinics. Only following CAHC approval, can the trained nurses legally start women on hormonal contraception. The same mechanism applies to nurses who work in settings such as hospitals, family medicine groups (GMF), medical clinics, women's health centers or settings outside the public health system (i.e., colleges, universities, etc.) . In these settings, a specific CAHC must be adopted by one or more physicians regularly in contact or working with these organizations. A copy of each local CAHC must be sent to the OPQ which publishes it on a website allowing the community pharmacists to verify that the liaison forms are linked to valid CAHCs (for more information visit www.inspq.qc.ca/contraception).
Along with the launch of the first provincial model of CAHC in 2007, a 7-hour training program in hormonal contraception was initiated and delivered by two trainers (a physician and a nurse). In 2009, the provincial CAHC model was updated (Ordre des infirmières et infirmiers du Québec, 2009b) in line with the new eligibility criteria for contraceptive use published by the World Health Organization (2009a) and the training was expanded to a 10-hour e-learning program comprising 18 modules. Recently, the training was updated again, following the 2012 update of the CAHC model (Ordre des infirmières et infirmiers du Québec, 2012b) Control and Prevention, 2012) . This updated training now allows nurses and pharmacists to start women on hormonal contraception for a period up to 1-year and enables them to provide the initial consultation and prescription of an IUD before insertion by a physician or a nurse-practitioner.
Given that starting women on hormonal contraception without medical consultation was a new practice for nurses and pharmacists in Quebec, we considered it an innovation. The implementation of innovative models of service-delivery is challenging (Groulx & Direction de santé publique de l'Agence de la santé et des services sociaux de la Montérégie, 2007; World Health Organization, 2009b) . As previously reported and the Group of experts in Family Planning of the National Institute of Public Health of Quebec, 2013), impediments to implementation include: the high degree of inter-professional collaboration required by the CAHC; the difficulty in sharing tasks previously ''owned'' by physicians; and the requirement of an independent CAHC in each health, education or other organization. These difficulties can lead to imperfect replication of the provincial model. Moreover, nurses who are at the centre of this strategy face organizational constraints; some feel ill-prepared for these new tasks and insufficiently supported by physicians, pharmacists and health organization administrators .
The present study
As a part of the evaluation of this new task-shifting strategy it was important to understand the challenges faced by nurses to further improve the implementation strategy. Therefore, with the aim of evaluating the determinants of implementation of this new practice, INSPQ conducted a study. Our goals were: (1) to identify the factors associated with implementation of this new practice by nurses (specifically, which factors influence a nurse to begin the practice of starting women on hormonal contraception?); (2) to consider factors that can delay implementation (specifically, which factors influence how rapidly a nurse implemented the new practice after training?); and (3) to determine the intensity of the practice (specifically, which factors influence a nurse to do this practice, very often on a monthly basis?).
METHODS

Conceptual framework
The concept of diffusion of innovation first developed by Rogers (2003) defines innovations as ideas or practices perceived as new by practitioners (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004) . Several research areas have provided evidence relevant to the diffusion of innovations in health service organizations (Greenhalgh et al.) . This approach has been tested in family planning in that Rogers et al, 1999 studied the diffusion of family planning behaviours through an entertainment-education radio soap opera in Tanzania. The conceptual framework of the diffusion of innovation seeks to explain how, why, and at what rate new ideas and technology spread through cultures; it is broadly influenced by five elements or constructs as presented in Table 1 . These elements are: attributes of innovation; characteristics of adopters; diffusion networks; characteristics of innovative organizations; and consequences of innovation. Each element works with the others (Rogers) . Enabling change is not just dependent on the people who are supposed to change. An extensive literature review (see Greenhalgh et al.) expanded this model and assessed the robustness of its constructs and dimensions.
As noted by Greenhalgh et al. (2004) , the interaction between the innovation, the intended adopter(s), and a particular context determines the adoption rate and therefore may influence implementation. In the case of the new practice by the nurses under study here, their expanded role was conditional on the agreement of a local CAHC (Ordre des infirmières et infirmiers du Québec, 2007b; Ordre des infirmières et infirmiers du Québec, 2009b; Ordre des infirmières et infirmiers du Québec, 2012b). It has also been shown that contextual factors (e.g. intra-organizational structure, inter-organizational dynamics) may affect user's adoption of an innovation and particularly so in relation to the rules and resources that are introduced by this innovation (Lewis & Seibold, 1993) . Implementation, by its very nature, is also a social process that is intertwined with the context in which it takes place (Damschroder et al., 2009) . Table 1 . Constructs and dimensions of the theory of the diffusion of innovation (Rogers, 2003) 1. The attributes of innovation: relative advantage, compatibility, complexity (or simplicity), triability and observability.
2. The characteristics of adopters: innovators (venturesome), early adopters (respect), early majority (deliberate), late majority (skeptical) and laggards (traditional). The adopters can also be defined by their socioeconomic, personality, communication characteristics and their cosmopoliteness.
3. The diffusion networks: modes of communication, type of diffusion system, characteristics of opinion leaders and change agents.
4. The characteristics of the organizations where the innovation takes place: types of innovation-decision, structure of the organization, organizational innovativeness, innovation process.
5. The consequences of innovation: desirable versus undesirable, direct versus indirect, anticipated versus unanticipated.
Edith R. Guilbert et al.
Study population
Nurses were eligible for entry in the study if they: had successfully completed training in hormonal contraception; were registered at the College of nurses of Quebec; and currently worked as nurses. All nurses who were trained in hormonal contraception from March 2007 to September 30, 2011 were invited to participate in the study. Data collection took place between November 25, 2011 and March 16, 2012. The study was approved by the Ethical Review Board of Laval University, Quebec, Canada. Given that more than 3, 000 nurses had successfully completed the training at the time of planning this survey and that our anticipated response rate was 33-45%, we expected to receive 900-1,350 completed questionnaires (Robitaille, 2011) .
Data collection
Since the project launch in March 2007, the INSPQ has kept a registry of nurses who successfully completed training in hormonal contraception. In the fall of 2011, with the collaboration of the College of nurses of Quebec, NIPHQ, we obtained the postal and/or e-mail addresses of these accredited nurses. Whenever possible, e-mail invitations including the online consent form and the research questionnaire (on Lime Survey platform) were sent to potential respondents. Others were contacted by post with an invitation letter, two copies of the consent form, the research questionnaire and a pre-addressed and pre-paid response envelope. Reminders were sent one week and one month after the first contact per Dillman's tailored design method (Hoddinott & Bass, 1986; Rosenbaum & Lidz, 2007) . A complete set of documents was sent by post 2 weeks after the second reminder to the e-mail cohort of nurses. All documents were French-written.
Paper questionnaires were reviewed for completion and participants were contacted to complete missing answers or unclear responses. Paper questionnaires were up-loaded twice, independently, in separate Excel data banks and were compared for accuracy before merging with the data from the electronic questionnaires.
Questionnaire development
Based on group discussions and interviews with nurses, a questionnaire was developed in 2009 according to the theory of the diffusion of innovation (Rogers, 2003) . The first draft of the questionnaire was revised by a group of nurses and physicians who are experts in contraception. A pretest was conducted among five practicing nurses who suggested modifications. The revised questionnaire went through an initial metric validation. A second metric validation took place in 2010 following reformatting per the results of the first validation. To assess the validity of the questionnaire, we did principal component and factor (i.e., Varimax) analyses. Internal consistency of theoretical constructs was measured with Cronbach's alphas. As presented in Table 2 , most constructs exhibited Cronbach's alphas greater than 0.70. Constructs for which Chronbach's alphas were under 0.70 were redefined for the final version of the questionnaire. In addition, all factors with Eigen values superior to 1 were kept in the final questionnaire. Results of this study have been previously published (Guilbert, Morin, et al., 2011) . The questionnaire was then considered valid and deemed ready for a more extensive study.
Measures
Dependent variables
Three variables selected as outcomes of interest were constructed from the threeaforementioned questions. The first outcome was related to the implementation of the new practice of starting women on hormonal contraception. We defined implementation of the new practice as the clinical activities related to starting women on hormonal contraception. The question regarding this outcome included four response options: (1) I do this practice under a collaborative agreement; (2) I do this practice under a collaborative agreement but without signing the liaison form; (3) I do this practice out of a collaborative agreement; and (4) I do not practice this activity.Respondents who selected one of the first three options were deemed to be implementing the new practice whereas those who selected no practice were classified as non implementers. The resulting variable was dichotomous: implementing this practice versus not implementing this practice. The second outcome measured the rapidity of implementation of this practice after training. To assess this, we performed a subtraction of the year when the training was completed to the year when the practice was begun. When the practice was begun in the same year as the training, the delay was zero. This variable was a continuous variable. The third outcome dealt with the intensity of the practice. It was assessed by the number of clients started on hormonal contraception by a nurse in a typical month (continuous variable).
Independent variables
Independent variables were obtained for each dimension of Rogers' theory (Table 3) . For Likert-type questions, a score was obtained for each item and scores were averaged for each dimension. For dichotomous questions such as those concerning past experience and re-invention, a score of 0 or 1 was assigned to No and Yes answers, respectively; an average score of all items was then developed for these dimensions.
Variables related to external factors, the so-called external variables, included; socio-demographic variables (age less than 30 years, 30-39 years, 40-49 years, 50-59 years, 60 years and over); marital status and living arrangements (married with a spouse, married without a spouse, single with a spouse, single without a spouse, other with a spouse, other without a spouse); level of education (college, university, bachelor, master or doctorate degree); organization where the nurse worked (CSSS, GMF/ women's health centre, hospital settings, educational institutions/youth protection centre, other settings (aboriginal reserve, pharmacy, other); sector of practice (youth clinic, school health clinic, other (outpatient clinic, family planning clinic, public health, standby team, other); and region of practice (region of Montreal, urban region around Montreal ((Laval and Montérégie), rural regions around Montreal (Estrie, Outaouais, Lanaudière, Laurentides), region of Quebec city, regions around Quebec city (Bas-Saint-Laurent, SaguenayLac-Saint-Jean, Mauricie et Centre-du-Québec, Chaudière-Appalaches), remote areas (Abitibi-Témiscamingue, Côte-Nord, Gaspésie-Îles-de-la-Madeleine, Nunavik, Terres-Criesde-la-Baie-James).
External variables also included: employment and training variables (working status at the time of the survey (part-time job, full time temporary status, full time permanent status and temporary leave of absence); year of training (2007 to 2011), type of training (traditional versus on line); and working status at the time of training (practicing nurse versus student in nursing or other). Variables related to coverage of contraceptives by the public or private drug insurance plans were also included in external variables. 
Statistical procedures
For each outcome of interest, analysis was first performed including all variables with subsequent analyses restricted to the variables specifically related the theory of diffusion of innovation. This strategy was adopted to specifically assess the respective influence of Rogers' variables with and without external variables. For the first outcome, the implementation of the new practice of starting women on hormonal contraception (dichotomous dependent variable), we used binomial logistic models selecting variables with a backward stepwise method. Model fitting stopped when the highest value of the Nagelkerke R 2 and the highest percentage of valid predictions were reached (Greene, 2012) . The significance level for all variables was set at p < 0.05.
For the second and third outcomes of interest (intensity of the new practice and delay of implementation of the new practice) (continuous dependent variables), the sample was restricted to the participants who had implemented the practice. Analysis was first performed including all the variables. Then a second analysis was restricted to the variables related to Rogers' theory. For these outcomes, we used a multiple OLS linear regression model selecting variables with a backward stepwise strategy. Model fitting stopped when the highest value of the adjusted R 2 was reached (Greene, 2012 ). The significance level for all variables was set at p < 0.05. All statistical analyses in this study were performed with IBM-SPSS version 20.0.0 (2011).
RESULTS
Socio-demographic, training and working characteristics of the respondents are described elsewhere (Guilbert, Rousseau, et al., 2013) . A total of 3,043 nurses were invited to participate in the study. After excluding those found non eligible and questionnaires returned because of an invalid address, a total of 745 questionnaires out of 2805 eligible nurses were available for analysis (response rate of 26.6%). Given these numbers, the different statistics computed for this sample had a margin of error of e3.2% within a CI of 95%. Fifty-seven percent (57.3%) of respondents declared that they had implemented the new practice of starting women on hormonal contraception. Most of them (96%) did so under a CAHC using « liaison forms » and implemented within two years of training (85%) serving an average of 5.6 women (SD: 9.5; median: 3.5) per month.
Determinants of implementation of the new practice
As shown in Model 1 (Table 4) , seven variables were selected explaining 31% of score variance of the implementation outcome. Nurses who worked in youth clinic had more chances to begin this new practice than those working in school health clinic (not significant: p ¼ 0.443) or other settings (significant: p ¼ 0.083). Those who stated that they favoured interpersonal contact to receive additional information on CAHC were 3.6 times less prone to begin this practice. Those who perceived external openness or innovativeness in the organization where they worked had significantly more chances (28% and 24% respectively) to implement the practice than those who did not perceive such attributes. Cosmopoliteness (i.e., the degree to which an individual is oriented outside a social system (Rogers, 2003) ) and perceived simplicity (opposite of complexity) (i.e., the degree to which an innovation is perceived as relatively easy to understand and use) were also significantly and positively associated with the implementation of the new practice but to a lesser degree (20% and 13%, respectively). Although not significant, perception that the decision to adopt this practice was taken on a voluntary basis was also positively associated with the implementation of the new practice.
When the external variables were removed (Model 2, Table  4 ), four variables of the Rogers' theory remained, with a total of 18.6% score variance explained. The variables were: favouring interpersonal contact to receive additional information on CAHC (negative association), organizational innovativeness (positive association), perceived simplicity (positive association) and perceived influence of opinion leaders (positive association). Additional analysis (supplemental data not shown) indicated that among the factors included into the dimension of organizational innovativeness, low centralization of decisions and organizational slack in terms of resources, premises, and schedules were positively associated with the implementation of the practice. Regarding opinion leaders, the managers and administrators in charge of the nurses were the most influential as opposed to leaders external to the organization.
Determinants of the delay in implementation of the new practice after completing training
As shown in Table 5 , model 1 selected four significant variables explaining 10.4% of score variance of the delay of the implementation of the new practice. The delay between training and the implementation of the new practice was 58% and 53% longer when the nurse had been trained in 2007-2009 versus 2010-2011 and lived in a remote area of the province, respectively. On the contrary, the delay was 39% and 53% shorter when the nurse had had previous experiences compatible with the new practice and had introduced re-inventive strategies in her practice (Re-invention is defined as the degree to which an innovation is changed or modified by a user in the process of adoption and implementation of an innovation (Rogers, 2003) . As an example of re-inventive strategies, nurses would re-initiate hormonal contraception when their client could not find a physician, after 6 months, to obtain an individual prescription of hormonal contraceptives). When the external variables were removed (Model 2, Table  5 ), three significant variables of the Rogers' theory remained, explaining 4.7% of score variance: a shorter delay was significantly associated with a perception of favourable organizational structure (À11%), a small size of the organization (À36%) and reinvention (À88%).
Determinants of the intensity of the new practice
As shown in Table 6 , model 1 selected 7 significant variables explaining 42% of score variance in the intensity of the new practice. The intensity in performing the new practice was 37%, 12% and 8% higher when the nurse had had previous experiences compatible with the new practice, observed the effects of the new practice, and perceived organizational innovativeness, respectively. The concept of reinvention -the degree to which an innovation is changed or modified by the user in the process of its adoption and implementationincreased the intensity of practice by 106%. However, nurses who worked in sectors (outpatient clinic, family planning clinic, public health, flying squad, other) other than a youth clinic (À82%), those from the Center-East of the province (Regions 01, 02, 03, 04, 12) (À19%) and those who favoured electronic contact to obtain additional information (À20%) were less likely to practice intensively.
When the external variables were removed (Model 2, Table  6 ), six significant variables of the Rogers' theory remained, explaining 27.9% of score variance. The intensity in doing this new practice was higher when nurses perceived the practice as simple (þ6%), had mentoring and support (þ21%), observed the effects of the new practice (þ17%), introduced re-inventive strategies in their practice (þ166%) and were influenced by opinion leaders (þ6%). On the contrary, intensity decreased by 4% when nurses perceived that the decision to adopt this practice was voluntary. Additional analysis (supplemental data not shown) indicated that intensity was linked to the fact that nurses observed an increased number of adolescents consulting them for contraception and stating they practiced safer sex. As for reinvention, three variants of the practice were noted to be related to intensity: the fact that nurses re-issued another ''liaison form'' 6-months after the initial form (primarily because women could not identify a physician to provide them with a renewal prescription), handled pharmaceutical samples of contraceptive drugs, and drug substitution by pharmacists. Regarding opinion leaders, those external to the organization were the most influential for intensity as opposed to managers and administrators in charge of the nurses.
DISCUSSION
Introducing innovative approaches into the daily routines of health professionals is a complex process. Many interventions found to be effective in health services research studies often fail to translate into meaningful patient care outcomes across multiple contexts (Damschroder et al., 2009) . Some estimate that two-thirds of organizations' efforts to implement change are unsuccessful (Greenhalgh, 2004) . Van Achterberg, Schoonhoven, and Grol (2008) argue that implementation of evidence in nursing practice, such as compliance to hand-hygiene prescriptions, delivery of smoking-cessation interventions or discouraging ineffective use of restraints for preventing falls in nursing home residents have been largely ineffective. In the present study, the observation that 57.3% of respondents have implemented the new practice of starting women on hormonal contraception, within two years of their training in hormonal contraception, is an encouraging result. Comparable or better results have been attained with nurses in settings across a broad range of practices (Bowen, Stanton, & Manno, 2012; Montufar, Morales, Vernon, Brambila, & Solorzano, 2005; Oppewal, Lamanna, & Lee Glenn, 2006; van der Weide & Smits, 2004; While & Biggs, 2004) . Implementation strategies are expected to be more successful when they match relevant determinants, are linked with relevant theoretical insights, and are supported by evidence for either the theory or the effectiveness of the strategy itself (van Achterberg et al., 2008) . The implementation of CAHCs in health organization as well as the new practice of starting women on hormonal contraception by nurses was supported by evidence concerning the effectiveness of this type of strategy and the legal foundation for this established in 2002. However, theoretical insights concerning implementation per se emerged during the planning of the survey. Therefore, the determinants of implementation according to Rogers' theory are critical to enhance further implementation. First, this study demonstrated that nurses working in youth clinics are more likely to implement this new practice and to use it more frequently than those in other settings. This finding is consistent with the aim of the strategy which was directed to nurses in youth clinics of CSSSs. Youth clinics in Quebec are available in almost all CSSSs and offer a variety of services to women less than 18-22 years depending on the availability of resources. At of early 2012, 95% (89/94) of CSSSs had adopted a CAHCs. Yet, penetration of the new practice in other sectors has not been as successful. Only 22% (49/227) of GMFs had adopted a local CAHC -GMFs being major distributors of health services for adults. Therefore, the results of this study may serve to generate ideas on making adjustments and adapting it to expand GMF implementation. Partners and stakeholders involved in the implementation of this task-shifting strategy are presently exploring new avenues to optimize this strategy based on these determinants. Determinants of Rogers' theory appear to better explain the intensity of new practice (R 2 (model 1) ¼ 0.425) compared to its implementation (R 2 (model 1) ¼ 0.104) or rapidity of implementation (R 2 (model 1) ¼ 0.312). Interestingly, among these determinants, the attributes of innovation also act differently depending on the outcome, being much more involved in the intensity of practice than in its implementation. Notably, perceived simplicity is the sole attribute of innovation implicated with implementation of new practice while previous experience and reinvention are associated with short delays in implementation. Previous experience, observability, reinvention, perceived simplicity, mentoring and support are all related to intensity. For implementation, the simpler the new practice is perceived to be, the higher the proportion of nurses implementing it will be. In a study of the implementation of a local campaign for Healthier Babies among chapter directors of the National March of Dimes Birth Defects Foundation in the United States (US), simplicity was also identified as the most critical determinant in predicting level of local implementation (Goldman, 1994) . According to Rogers (2003) and Greenhalgh et al. (2004) , innovations that are perceived by key players as simple to use are more easily adopted. It is not clear from our study whether the perceived simplicity/ complexity dimension (measured by a global variable) relates specifically to the practice of starting women on hormonal contraception or to factors linked to the organizational context. Engaging in this new practice takes time as it requires more than 10 hours of training. Yet its application is facilitated by the use of a pre-designed questionnaire (Ordre des infirmières et infirmiers du Québec, 2007a; Ordre des infirmières et infirmiers du Québec, 2009a; Ordre des infirmières et infirmiers du Québec, 2012a) which supports nurses in their consultations with women. However, the organizational context may represent a challenge for nurses to put their training into practice. Rogers posits that innovation in an organizational setting is assimilated more easily when there are fewer barriers to response to overcome. Further results on organizational constraints may sustain this hypothesis and further support the concept of simplicity reported in the present study.
As shown in previous studies (Greenhalgh et al., 2004; Lewis & Seibold, 1993; Rogers, 2003) , observability and reinvention are highlighted in this study as they are associated with shorter delays in implementation (reinvention only) and with intensity. Whereas some innovations may be difficult to observe (Rogers) , others like this new practice are easily detected. Once nurses offer this service in youth clinics, young women present for contraception, obtain a desired contraceptive method and return for follow-up. Such a positive reinforcement of the new practice may develop nurses' confidence in their abilities and enhance the intensity of their practice. In terms of reinvention, the association was almost twice stronger with intensity than with delay, supporting that it is much more influential on the efficiency of this practice than other aspects of it. Reinvention appears to be characteristic of the implementation stage of the innovation-decision process (Rogers) . Its perception among researchers varies. For some, lack of fidelity and lack of uniformity in the form of the innovation-in-use has been viewed as evidence of successful adaptation whereas for others, this lack was viewed as a diluting effect which should be guarded against (Lewis & Seibold) . In our study, reinvention was related to the facts that nurses would re-initiate and thus, re-issue another ''liaison form'' 6 months after the first one and that pharmacists changed the contraceptive drug because of cost (on the opposition to original drugs, generics are fully covered by the Provincial Drug Insurance Plan) or shortage of drug. The provincial model of CAHC of 2012 has now integrated this nursing practice and allows the initiation of contraception for a full year (Ordre des infirmières et infirmiers du Québec, 2012b; Gouvernement du Québec, 2013) . Further, a new law allowing drug substitution by pharmacists was passed in 2013 (Gouvernement du Québec). Therefore, reinvention in the context of this study has enhanced the initial framework of access to contraceptives rather than limiting it. The present study identified previous experience as associated with both the rapidity of implementation and the intensity. In the case of starting women on hormonal contraception, several nurses, and particularly those working in youth clinics, had prior experience in counseling women about contraception and in handling pre-signed prescriptions for contraceptives or treatment of sexually transmitted infections. Therefore, it was easy for them to quickly implement this strategy and grow the intensity in their practice. This factor was found in other studies to be predictive of the implementation of guidelines on nursing diagnosis and intervention for patients with urinary incontinence (van der Weide & Smits, 2004) , and has been influential for public health nurses in their compliance to professional standards of practice (Oppewal, Lamanna, & Lee Glenn, 2006) . According to Rogers (2003) , the basic notion of the compatibility attribute is that a new idea is perceived in relationship to existing practices that are already familiar to the individual. Rogers reminds us that change agents and others who introduce an innovation often commit an ''empty vessel fallacy'' by assuming that potential adopters are blank slates who lack any relevant experience with which to associate the new idea (Rogers) .
Mentoring and support were also shown to be specifically associated with increased intensity of the practice of starting women on hormonal contraception. Although the new practice could not be tested before the local CAHC was approved in the health organization, mentoring and support may have provided a ''triability space'' (Greenhalgh et al., 2004) easing implementation and assimilation of the new practice. It may have created a climate of confidence, especially if opinion leaders within the organization (which is the case in this study [Model 2 Intensity and supplemental data not shown]) were open to innovation and thus reflected a culture conducive to change. Further, it may have given the opportunity to more experienced nurse in transmitting tacit knowledge to junior or recently-graduated nurses or those who have previously worked in different fields. Indeed, past studies support the importance of mentoring and support in the implementation of new practices (Bowen, Stanton, & Manno, 2012; Greenhalgh et al., 2004; Robert, Morrow, Maben, Griffiths, & Callard, 2011; Rogers, 2003; van Achterberg et al., 2008) .
Organizational characteristics played an important role in the results of this study and were more critically involved with implementation than delay and intensity. Voluntary decision to adopt the new practice, external openness and organizational innovativeness are all associated with the likelihood of implementation while structure of the organization is related to rapidity of adoption and organizational innovativeness and voluntary decision to adopt the new practice are associated with intensity. Concerning the type of decision involved in the process of implementing an innovation, implementation project leaders tend to prefer that professionals exert voluntary, intrinsic motivation-focused strategies in their acceptation of the new practice (Robert et al., 2011; van Achterberg et al., 2008) . However, other types of decision (collective, authority decisions) may also lead to successful implementation (Rogers, 2003; van Achterberg et al. 2008) . In light of the data from this study, we hypothesize that voluntary decisionmaking reinforced implementation because this new practice represented a response to values and desire for professional autonomy of nurses. In contrast, we postulate that its negative influence on intensity may be related to the work load of nurses who may wish to implement this practice but have limited time to do so in the face of other priorities (immunization, patients with chronic illnesses, etc.). Thus, voluntary decision-making is a ''double-edged sword'' in this experience and other types of decision-making could be investigated when introducing such innovative practices.
In line with other reports, organizational innovativeness was identified as a leading factor in voluntary decision-making and implementation (Greenhalgh et al., 2004; Oppewal, et al., 2006; Robert et al., 2011; Rogers, 2003; van Achterberg et al., 2008; While & Biggs, 2004) . The aspects of organizational innovativeness included low centralized decision-making and ''organizational slack'' -availability of premises, nurse and physician availability, access to pharmaceutical drug samples (useful for counseling), absence of professional isolation and technical support (results not shown). The more decentralized the decision-making and the greater the organizational slack, the more likely nurses were to implement this new practice and to be efficient. External openness or inter-organizational networking also had an influence on the implementation in our study like in other settings (Greenhalgh et al., 2004; Oppewal, et al., 2006; Robert et al., 2011; Rogers, 2003; van Achterberg et al., 2008; While & Biggs, 2004) .
The positive influence of opinion leaders both within and external to organizations must also be underscored as well as the mode of transmission of information which seemed to have a negative effect in terms of implementation and intensity. In the present study, nurses who favoured interpersonal contact to receive additional information on CAHC were less likely to implement the new practice. Additional analyses (not shown) indicated that such nurses lacked interpersonal contacts to obtain information on the new practice and would implement it only when others would do it. Such behaviour may have something to do with a certain level of anxiety or lack of confidence in performing the new tasks, as suggested in other studies (While & Biggs, 2004) . In the case of nurses who favoured electronic contact to receive additional information and implemented the new practice less intensively, additional analysis (not shown) pointed to a role for management responsibilities in addition to their clinical involvement.
Study limitations
This study has several limitations. First, although our sample size of this study was respectable, the response rate (27%) was limited and may have been influenced by the fact that the study was launched around Christmas, a time when nurses were busy with flu immunization or were on vacation. Notably, in studies with larger sample sizes (Oppewal et al., 2006; Pestka, et al., 2010; Westrick, Watcharadamrongkun, Mount, & Breland, 2009 ), the response rate was lower than in studies with small sample size (van der Weide & Smits, 2004; While & Biggs, 2004; ) . E-mail lists do not enable tracking of nurses who change organizations and sample selection bias due to recall errors and social desirability bias may also have been influential. We have no indication concerning the characteristics of nurses who did not participate in the survey; it is possible that they were less involved in this new practice and had no incentive to respond to a questionnaire. Such sample self-selection limits the extent to which the results of this study are applicable to all nurses who were trained in hormonal contraception. Rates of score variances in this study were 0.312, 0.104 and 0.425 for implantation, delay and intensity, respectively. In spite of offering insights on modifiable variables, these scores indicate that some of the variation (implementation and intensity) remained unexplained. The present study did not evaluate several other potentially important factors that may influence implementation and intensity, such as legitimacy of the source which proposes the innovation, cultural norms and values, organizational readiness for implementation, etc. (Damschroder et al., 2009; Greenhalgh et al., 2004; Meyers, Durlak, & Wandersman, 2012; Robert et al., 2011; van Achterberg et al., 2008) . Concerning delay of implementation, it is possible that Roger's theory may not be adequate for prediction. As suggested by Greenhalgh et al. (2004) , evidence regarding the implementation of innovations is particularly complex and relatively sparse. Most studies concentrate on a handful of the components and, as such, generalizability of our study to other innovations or settings may be limited.
CONCLUSION
Service delivery is the heart of family planning programs. As proposed by Bongaarts, Cleland, Townsend, Bertrand and Gupta (2012) , the health system should aim to deliver effective, safe, and high-quality care to those most in need, in a way that is acceptable to the individuals and communities served while also being efficient in the use of resources. However, many challenges remain. At the level of the implicated professionals, one major challenge is that: ''task shifting should not be task piling. . . We need to ensure that task shifting happens in a team. . .'' (Dambisya & Matinhure, 2012) . At the level of organizations, it appears important to envision capacity-building to facilitate the implementation of innovation, especially when there is a concurrent implementation of various innovations. Similarly, a Cochrane Review on the substitution of doctors by nurses in primary care (Laurant et al., 2005) indicates that doctors' workload may remain unchanged either because nurses are deployed to meet previously unmet patient needs or because nurses generate new demand for care where previously there was none. Nevertheless, monitoring progress and exploring the factors influencing implementation and how implementation impacts performance of the intervention may help progress toward implementation goals (Damschroder et al., 2009) . In this particular case, it appears that along with the availability of a provincial drug insurance plan since 1998, availability of levonorgestrel intrauterine devices since 2000, direct access to emergency contraception in pharmacies since 2000 and the implementation of CAHCs since 2007, abortion rates among women 15-19 years and 20-24 years of age, between 2004 and 2011, have decreased by 24% (22.1-16.9 per 1 000) and 15% (36.4-30.8 per 1 000), respectively (Institut de la statistique du . Similarly, the birth rate (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) among teens (15-19 years of age) has decreased by 15% (10.3-8.8 per 1 000) (Institut national de santé publique du . With the new avenues provided by this study, improvements of this task-shifting strategy are possible, keeping in mind that scaling up an innovation is a never-ending relationship building and partnership development activity. (World Health Organization, 2009b) 
